Components of the protein kinase C pathway induce Ia expression after injection into macrophages.
Macrophages are activated by a variety of microbial and cytokine stimuli. One feature of activation is the induction of class II Ag (Ia) on the cell surface. To understand the intracellular events that occur during activation, we investigated various agents with intracellular activities, and examined their effects on the induction of Ia. We first noted that several agents that activate protein kinase C (PKC) induced Ia, and that several inhibitors of PKC inhibited Ia induction by IFN-gamma. To directly test whether PKC induced Ia, we microinjected normal peritoneal macrophages with this enzyme and other intracellular mediators, then examined Ia expression. We observed that injection of PKC itself, or of other intracellular proteins thought to participate in the PKC pathway (Ras or phospholipase C gamma) strongly induced Ia expression. The Ia-inducing activity of transforming Ras protein was blocked by kinase inhibitor treatment of cells, suggesting that Ras signal transduction requires kinase activity. On the other hand, components of the protein kinase A pathway (phospholipase A2 and protein kinase A itself) did not induce Ia. Thus, the PKC pathway can control expression of macrophage surface Ia, possibly by regulating the genes of the MHC, and may play many other roles in the activation of macrophages.